Membrane oxidative damage induced by ionizing radiation detected by fluorescence polarization.
Effects of ionizing radiation on biological membranes include alterations in membrane proteins, peroxidation of unsaturated lipids accompanied by perturbations of the lipid bilayer polarity. We have measured radiation-induced membrane modifications using two fluorescent lipophilic membrane probes (TMA-DPH and DPH) by the technique of fluorescence polarization on two different cell lines (Chinese hamster ovary CHO-K1 and lymphoblastic RPMI 1788 cell lines). gamma-Irradiation was performed using a 60Co source with dose rates of 0.1 and 1 Gy/min for final doses of 4 and 8 Gy. Irradiation induced a decrease of fluorescence intensity and anisotropy of DPH and TMA-DPH in both cell lines, which was dose-dependent but varied inversely with the dose rate. Moreover, the fluorescence anisotropy measured in lymphoblastic cells using TMA-DPH was found to decrease as early as 1 h after irradiation, and remained significantly lower 24 h after irradiation. This study indicates that some alterations of membrane fluidity are observed after low irradiation doses and for some time thereafter. The changes in membrane fluidity might reflect oxidative damage, thus confirming a radiation-induced fluidization of biological membranes. The use of membrane fluidity changes as a potential biological indicator of radiation injury is discussed.